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A SELF CONTAINED MONiTOxKNC CIRCUIT 

Thfi pr$seiat iitvc3)fion relates genecally to * self-contained momtoring eireiiit and 
particularly to a device incorporating such a circuit which is capable of momtoring 
5 the cotitinuiiy of siippiy deUvei?ed through an etectrical sookeu 

Electrical monitoring circuits fbr detecting continuity of supply are kaawn as such. 
For example, the so-called •"uninterruptabk power supply" (UPS) devices supplied 
for computers operate, among other fiungs, to detect a failure in the supply continuity, 

10 and to provide a computer with a battery-generated power supply for a limited time 
period during which the mains power is not available. A signal connection between 
the UPS and the computer triggers the computer to shut down in its normal "safe** 
mode. This is necessaiy because computers operate with electronic date which may 
. be corrupted if the computer is merely switched off whilst operating. UPS devices 

15 are substantial in gize> of significant rapense, and require to be interconnected 
between fiie socket outlet of a power sirpply and a dedicated input of the computer. 
However, there are ottier items of equipment for which continui^ of electrical supply 
i$ of significanGej, atdiough not of such great significance as in the case of a computer 
that it is justified to provide an expensive monitoring circuit of the UPS type, 

20 

For example, a reftigcsrator or ireezer requires continuity of supply in order to 
maintain its contents in a cool» or frozen^ state and although sort mterruptions in the 
power supply may not be fetal, as they would be in the case of a computer^ an 
extended intemiption in the power supply could result in the contents of the freezer 
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or refiigerator warming to such ^ extent that fb^ become imsafe to use md/i^ 
should not be re-fiozeti. 

Tiie present invention seeks topwvide adevice which is simple and economical, aad 
S '^i^h. although not providing a back up jK,wer supply in " 
interruption, will nevertheless be capable of alerting a user to the situation 90 that 
^ropiiale remedial action can be taken prompriy. 

The pieseat invention seeks to provide a device for monitoring the continuity of m, 
10 ^'J^trical power supply, wMch is capable of producing an alarm indication 

audible or visual) if an unexpected or madvertent interroptioa in the power supiily 
Should occur wBe^by to alert a user. Hus may happen, for example, because the 
inconect switch of a bank Of power supply switches has been thrown, 
Circumstances where a mnltipie socket has a member of plugs wi± connections " 
15 leadingtoanumberofdiEferentconsumeis. ii a domestic enviromijent for example, 
a freezer, washing machine, tumble drier and other domestic electric appliance may 
• ^ to a bank of sockets having associated switches. If, intendi^^ 

switch off thepowersi^ly tea washing machine the switch on the plug leading to 
the ireezer were inadv^ody thrown there would be no indication of this error until 
20 wsnningoftbeftee2»rcontentswerenoted,bywhlchtimeitwoiiIdbetook^^ The 
same appUes m ciroumstanccs where the inconcct plug may be widadrawxi from a 
socketand,toalesseracfenl,whenti,emamspowersupplyfeiis. Usually. however, 
hi such circumstances olher eiectncal appliances such as lighting, heating and radio 
^rtelevisionalsoceasetoflmctionprovidinganalerttothecircmnsiance. Moreover, 
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in fhis cireumsfatice, little, if anything, cm be dow to mitigate the consequences. 
However, the device of the piraesat invejition is operable to detect all conditions and 
provide an output indication if ihe power supply to a naonitored appliance is 
interrupted for any reason. 

5 

- Ill its broadest aspect, Ifaefefof es, tite present invention provides a self-contained alann 
device for moiiitoring the supply status of a monitored electrical appliance, which 
device can be connected in the supply line from the mains network to the appliance 
itself, and is operable to provide an audible and/or visible alarm signal if the electrical 
1 0 power to the appliance is inteirapted after connection of the device. 

In one embodiment of the invention the alarm dervice is formed as an adapter having 
electrical pins for insertion into a socket of a mains network, and having socket 
coimections for receiving the pins of a connector plug of (he monitored ^pliance. 
1$ Tliis embodiment is presently pnefexred since it can be used at different times for 
different appliances, is simple to implement and requires no user-input for wiring the 
device into the system to be monitored- Alternatively, howler, Ac device may be 
incoiporated into a plug for connection to the lea4 ftom the appliance. If such plugs 
arc provided by OEM's (originally equipment manuf&oturer^) then, again, no 
2 0 additional work is reqxured by the user, although provision of plugs fitted with such 
circuit devices for retrofitting to equipment is possible and within the scope of the 
present invention. 

Ideally the circuit device is provided with means for detecting an open-circuit 
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ccHKiitbnofainarritoredsupplyiine. rnisniajriijcmde a delayed timer for delayd^^ 

activatiw of an output device triggering the alaim indication for a pre-detennined 
delay pmod after defection thereof. This delay period avoids the emission of . 
spurious or unnecessary atom indications i^ for ejcample. the plug is being withdrawn 
simply ix> be repositioned, or if the discomie^rioa by tiupwmg the switch is temporary. 
'I^e'JeIayperiodmaybeai^ythingfiomafev.se«mdsloafev».^^^ 
adjustable to allow adaptation of the device to different appUances havmg difierem 

requirement. A dekyofanhonr or more may be appropriate m some oiwumstances 
whem a delay of a few seconds is suflScient in others. 
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SoHd state oomponenls can beproduced in miniaturised fbnn sirfBoient to enable die 
device to be fitted into die space avaUable vathin an electrical plug of conventional 
dimensions. Electro-mechamcal devices may also be incorporated and.. for example, 
the output device m particular may be a relay. The self-contained alarm device may 
15 ««<*'>'P*^ate«capachcr^vhich is maintamed charged when 

which discharges when the supply is r^oved, whereby to provide a sensing signal 
detectable by an appropriate detection cimuit and usable as the parameter to mdicate . 
tise interruptian of the powo- supply. 

20 lie open circuit condition may be detected, for example, by sensing a reversal in the 
polarity of a voltage differential across a resistive element 

Various embodhnents of the invendon will now be more partipularly described, by 
way of example, with reference to the accompanying drawings, hi which: 
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Kgittc i M a scSiexnmc view of ciectricaL appliances connected to the mains 
supply via monitoring devices formed as embodiments of the present invention; 

Figaie 2 is a schematic exploded view of m embodiment of the present 
invention positioned betweea an electrical sodcset outlet md a connector plug ftir an 
S appliance; and 

Figure 3 is a scliematic cdrcuit diagram of some components of a device 
formed in accordanice with the principles of the present invezktion. 

Tmning now to the drawings. Figure 1 ilhiatrates a typical situation in which the 
10 monitoring device of the present mvention may be utilised- Here, a washing machine 
generally indic?i1ed 1 1 and a domestic fteezer generally indicated 12 are connected by 
respective leads 13,14 to a double o^et socket 15 having respective rocket switciics 
16, 17 for controlling connection and disconnection of the power supply ftom a mains 
network (not Illustrated) to respective socket outlets on. either side of the switches* 
15 The washing machine 1 1 is shown connected to the sodket outlet 15 by a plug 18, and 
the fieezer is shown oonnected to the socket outlet 15 by a plug 1 9 via the interception 
of a monitoring device 20 having a visible indicator lamp 21 and an audible alarm 
outlet (microphone or bu2zer) 22. 

20 As can be seen in Pigoie 2, a live pin 23 of the monitoring circuit 20 connects directly 
to a live pin 24 of the plug 18 which is electrically connected via the load, in this case 
a freezer 12» to the neutral pin 25 of the plug 19. A sensing circuit 26 of the device 
20 is connected between the neutral socket 29 and a neutral pin 27. The sensmg 
circuit 26 is illustrated in more detail in Figure 3. It incorporates a battery 30, 
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typically anine voitbafrety, &e positive terminal of which is connected to the battel 
supply rail 31 and the negative teamnai of which is connected to ground. Hie batteiy 
supply raa 31 is connected via a reaiator 32 and series-connected capacitor 33 to 
ground and. via a paialld i^tw 34 to a balance input 35 of a timer circuit 36 fee 
other inpnl 37 of which is connected via a line 38.fo a node 39 between the sensing 
resistor 32 and caiaoitof 33. " 




The timing circuit 3$ is powered fiom the battery supply raU 3 1 via a Hne 40 and has 
anouti>otline41 leading to a relay coil 42 the other end of which is grounded. The 
1 0 lolay contacte 43 are likewise grounded and the central contact 44 is connected via a 
fine 4S to an audible indicator de«ce 45 auRpJied fiwn the supply rail 33. A 
prptection d«de42 fe connected in a fomaid direction between ground and the output 
Iine41. Aielaycoil50is connected inseries between the socket 19 and the pair 27. 
Its associated relay contacts 4S are connected between the node 39 and ground. 

Finally, a test switeh 47 is connected between the node 39 and ground. 

When the device 20 is plugged mto a socket outlet and a plug 1 9 is plugged into the 
device 20 and the niain switch 17 thrown to energise the apph'ance 12 the relay 50 is 
20 energised and the conterts.48 open aUowtag the capacitor 33 to charge. The timer 
eiicuit 36 is balanced ux these citcumstaaces and the output on lioe 41 is therefore at 
gtound or. at any rate, a low level such as not to energise the relay coil 4Z The 
movahle contact44 of this rday engagcsthe "open c;n;:nit" contact of fte contact p^r 
43 so that no current can flow through the audible indicator46. If it is desired to test 
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the opsTBtioa of ths circuit &b switch 47 is dsprssssd groirading the ncsds 39. Ths 
capacitor 43 tbea discharges lapidly causing a an in the voltage at the input 37 of the 
timer 36. This imbalanced situation is detected to cause a positive output on Una 4 1 
triggaing &b relay cdl 42 and caustag the eeutre contact 44 to switoh to the earthed 
5 «)ni?ct thereby crsetiiig a path borough the audible indicator 46 ftom ihs supply rail 
31 and through llifi connecting lino 45. The audible indicator thus provides an ouiput 
sound which, opon release of the switch 47, ceases as the capacitor 33 recharges and 
tiie vol^ge level at hipitt 37 rise to its original vahie. 

10 If, instead of the test switch 47» the switch 17 is thrown to cause voltage to ttie 
^liance to fcil, the relay contacts 48 close resulting in a sunilar operation to that of 
&e test button 47, giving an audible alann to hidicate the feilitte condition and alert 
the user to fllie inadvertent (or deUberate) disconnection of tiie monitored appliance. 

15 As win be seen from Figure 2, flw circuit 26 wiU detect an intenuption if die plug 19 
is withdrawn from the socket connectors 28, 29 of the device 20, or if the device 20 
itself is witi[idEa\wi ftona ih© snppfy outlet as well as switchuig of the circuit via the 
switch 17. Likewise, feilure of the power supply entirely will also produce the same 
result 
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1. A self-contained alann device &r moqitaring the supply status of a monitoied 
electrical ^ianoe fer,oonneotion in the supply Kne &am tte netwoik for tiic 
5 appliance, opcrabl? provide an audible snd/or visible alana signal if eleoiricai 
power to the appliance is interrupted after connection. 

2. A self-contained alarm service according to daiml. fonned as an adapter with 
pin for insertion into a socket and having socket connections for receiving the pins of 
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oonneotor plug of ffac monitored appKance. 



3. A self-contained alann device according to Oaim 1 or Qaim 2. in which them 
are provided means for detecting an open^cltcuit condition of a twnitored supply line. 

15 4. A self-contained alami device according to any of Claims J to 3. including a 
delay timer for delaying operation of an ou^ut device triggering the alami indication 
for a pre-determined delay period after detection theicof, 

5. A self-contained alaim device according to Claim4, in which the said output 
2 0 device is a relay. 

. 6. A self-contained ^ann device as claimed in any preceding claim, having a 
capacitor which is maintained charged when the supply is present and which 
discharges when the supply is removed to provide the sensing signal 



BEST AVAILABLE COPY 



ll-BEP-2002 14:42 FROM K R BRYER RND CO TU h^lfclNl UhhiU:: r.x^.^.. 

n 




9 



7. A ^If-^ntaineddann device as claimed id wbichthfi 
open oiitsuit condition is detected by sensing a reversal in the polarity of a voltage 
diffisTBotial aczoss a resistance ekment. 

5 

8, A self-contaiaed alarm device substantially as hereiabefore described with 
reference tc^ and as shown in, die accompanying drawings. 
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